Introduction: Metabolic investigation in patients with urinary lithiasis is very important for preventing recurrence of disease. The objective of this work was to diagnose and to determine the prevalence of metabolic disorders, to assess the quality of the water consumed and volume of diuresis as potential risk factors for this pathology.
INTRODUCTION
Urolithiasis is the third most common cause of urinary tract disease, predominating in the male gender in a proportion of approximately 2:1 (1), and is characterized by a recurrence rate around 50% (2), reaching 70% within 10 years (3). It affects from 1 to 20% of population, and it is estimated that in Brazil there are 5 to 15% of lithiasis patients.
Several factors are related to a predisposition to urinary lithiasis, such as race, age, gender, occupation, sedentarism, hygienic-dietetic issues, geographic and climatic aspects, hereditariness and metabolic changes (4, 5) .
The assessment of hygienic dietetic aspects and the diagnosis of potential metabolic changes are factors on which we can interfere, modifying the progression of this pathology that is characterized by high recurrence.
The objective of the present study was to diagnose and to determine the prevalence of metabolic changes present in patients with urinary lithiasis, as well as to assess the quality of water consumed and the diuresis volume as potential risk factors for this pathology.
MATERIALS AND METHODS
A prospective study was conducted with 182 patients aged over 12 years old, in the period from February 2000 to December 2001.
Inclusion criteria were previous history of lithiasis with spontaneous, endoscopic or surgical elimination of 2 or more stones, or at least 2 stones currently present in imaging tests, creatinine clearance of ≥ 60 mL/min, absence of proteinuria and negative urine culture. The protocol for metabolic investigation consisted in collection of two 24-hour urine samples for dosing calcium (Ca), phosphorus (P), uric acid, sodium (Na), potassium (K), creatinine (Cr), magnesium (Mg), citrate (Ci), oxalate (Ox) and cystine. Serum levels of fasting glycemia, calcium, phosphorus, uric acid, sodium, potassium, urea (U), creatinine, magnesium and chlorine (Cl) were measured as well. Fasting urinary pH was measured with 12-h water restriction, in pHmeter. The urinary acidification test was performed whenever renal tubular acidosis was suspected. Recurrence rate of lithiasis was estimated by dividing the number of formed stones by the length of disease.
Water hardness was assessed from data monthly provided by the Sao Paulo State Basic Sanitation Company through concentrations of magnesium and calcium carbonate, throughout the study period.
Serum dosages were obtained from blood collected in dry tube with separator gel, waiting for 30 minutes and centrifuged by 10 minutes at 300 rpm. Calcium was determined in serum by colorimetric test, O-cresolphtalein method using the automation system Technicon RA-XT (normal values 8.5-10.5 mg%). Urinary calcium was determined by the colorimetric test, performed in dry-chemical automation system (Arsenazo), Vitros 750 J&J (normal values < 300 mg/ 24h for male and < 250 mg/24h for females, or 4 m/ kg/24h. Phosphorus was dosed by the UV ammonium molybdate test, performed with the automation system Technicon RA-XT (normal values 2-4.5 mg% for males and 1.3-6.1 mg% for females in serum, and 340-1000 mg/24h in urine). Serum and urinary uric acid was dosed by the colorimetric enzymatic test, performed on the automation system Technicon RA- . Magnesium was measured by colorimetric test, using xylidine blue, performed with the automation system Technicon RA-XT (normal values 1.6-2.5 mg% in blood and 48-152 mg/24h in urine). Proteinuria was dosed by Pyrogallol red method, with automation system Technicon RA-XT (normal values up to 140 mg/24h). Urinary citrate was measured by the enzymatic method, automation system Cobas (normal values > 320 mg/24h for females and > 290 mg/24h for males). Urinary oxalate was dosed by end-point colorimetric enzymatic method, manual technique with Sigma kit (normal values 4-44 mg/24h). Urinary cystine was measured by qualitative method through cyanide-nitroprusside reaction, manual technique. Urinary pH was measured in pHmeter, Micronal B371.
Results were presented as mean, median, percentage and in the Student's "t" parametric analysis. P < 0.05 was considered as statistically significant.
RESULTS
Of the 182 patients under study, 158 fulfilled all inclusion criteria. A slight predominance was observed for female gender, with 85 women (53.7%) and 73 men (46.3%), ratio 1.17:1. Mean age was 43.28 ± 13.78 years for males and 41.24 ± 12.24 for females. The recurrence rate, expressed as median, was 0.66 for males and 0.5 for females (p < 0.05).
We verified that 75% of patients presented urinary volume between 1000 and 2000 mL/24h; 16.46% > 2000 mL/24h and only 8.22% < 1000 mL/ 24h.
Water for consumption of the population from Botucatu and 22 municipalities presented concentrations of magnesium and calcium carbonate ranging from 10 to 67 mg/L (x = de 36.6mg/L).
Of the 158 patients under study, 151 had at least one metabolic diagnosis, among these, 94 (62.2%) had only 1 metabolic change and 57 (37.8%) had mixed changes (Table-1 ).
The most frequently found metabolic change was hypercalciuria, present in 117 patients (74%), which was isolated in 62 cases (53%) and was associated with other changes in 55 (47%). Hypocitraturia was the second most frequent change, present in 59 (37,3%) patients. Single presentation was found in 12 (20.3%). Slight hyperoxaluria (urinary oxalate between 44 and 100 mg/24h) was found in 38 (24%) patients, with single presentation in 8 (21%). Hyperoxaluria values higher than 100 mg/ 24h were not seen. Hypomagnesuria was present in 33 (21%) patients. Hyperuricosuria was diagnosed in 32 (20.2%) patients and, among these, only 8 (25%) had single presentation. We found 4 cases of hypercalciuria associated with hypercalcemia, with 3 cases of primary hyperparathyroidism and 1 case secondary to chronic use of loop diuretic (furosemide). Distal renal tubular acidosis was diagnosed in only one female patient. In 7 patients (4.5%) it was impossible to establish a metabolic diagnosis.
COMMENTS
Urinary lithiasis is a frequent disease that mainly affects young male individuals, however recent publications showed less pronounced differences (6) . In the sample studied in this work, we found a slight predominance of female (53.7%) over male gender (46.3%). When assessing the recurrence of lithiasis (number stones/year) we observed it was significantly higher in males. Studies show that the relative risk of stone formation is three times higher in males (7) .
As for fluid ingestion and urinary volume, observations have shown that a low urinary volume is a real risk factor for nephrolithiasis and that increased water ingestion should be the initial therapy for preventing recurrent stones (8) (9) (10) . When the patients' urinary volume was assessed, we found only 8.2% of the cases presenting diuresis lower than 1000 mL/24h. These findings could be explained by the fact that these patients probably were instructed to increase their fluid ingestion prior to the study. Therefore, in the present study, urinary volume itself was not a significant risk factor for lithiasis, and was significantly reduced in only 8.2% of patients. Aspects related to the composition of water consumed by the population and its relation to the incidence of renal lithiasis are inconclusive and sometimes contradictory (11) . Only calcium and magnesium are found in significant concentrations in natural water, so that water hardness is defined by the total concentration of magnesium and calcium carbonate in the water. Smooth or soft waters contain approximately 50 to 75 mg/L of calcium carbonate (CaCO 3 ), being suitable for public consumption. Waters containing 75 to 150 mg/L of CaCO 3 are considered moderately hard with changes in taste and are considered as risk factor for urinary lithiasis (11) .
The water delivered for public consumption in the city of Botucatu and 22 municipalities presents physical-chemical characteristics that classify it as a soft water (10 to 67 mg/L of Mg and CaCo 3 ). Thus, values found concerning the hardness of water consumed by patients with lithiasis do not characterize the water as a risk factor for lithogenesis.
In Brazil, the experiences of several centers for study on lithiasis showed that (93 to 97%) of patients with lithiasis had metabolic diseases (12) . In the present study, metabolic changes were diagnosed in 95.5% of patients with lithiasis.
Of the 158 patients under study, 151 presented at least one metabolic diagnosis; among these, 96 (63.6%) showed a single metabolic disorder and 55 (36.4%) had mixed metabolic changes. This sample was similar to a large Argentinean study with 2612 lithiasis patients, where 61.5% of metabolic changes were single and 31.2% were mixed (13) .
In the present study, hypercalciuria was the most frequent change, being present in 117 (74%) cases. Hypocitraturia was the second most frequent change, detected in 37.3% of patients. Studies on hypocitraturia showed a highly variable prevalence in the single presentation, reaching 62% when associated with other disorders (14) . The citrate acts on prevention of lithiasis due to its dissolving effects and by inhibiting the crystallization of calcium and uric acid salts (15) . Citraturia is not directly influenced by the ingestion of alimentary citrate, but by systemic acid-basic changes produced by a certain diet. Diets rich in proteins and excessive physical exercise cause reduced citraturia (16) .
Slight hyperoxaluria was present in 24.1% of patients. The role of slight hyperoxaluria (< 100 mg/24h) in calcium lithiasis is quite controversial. As for the association between hyperoxaluria and hypercalciuria, no positive correlation was observed. Studies with pure calcium oxalate stones concluded that they were more frequent in patients with normal calcium excretion and that mixed stones made of calcium phosphate and oxalate were more frequently found in patients with hypercalciuria (17) . Other authors observed that small increases in urinary oxalate would be more critical than similar increases in calcium in the process of urinary supersaturation by calcium oxalate (18) . In our study, we found 43.6% of hyperoxaluria associated with hypercalciuria in male patients and only 8% of this association in females.
Hypomagnesuria was diagnosed in 21% of patients with lithiasis. The low urinary excretion of magnesium has been considered as a potential risk for formation of calcium stones and its supplementation has been shown to be effective in reducing or preventing the recurrence of urinary calcium lithiasis (19) .
Hyperuricosuria was observed in 20.2% of our patients. National data published by MULTILIT (1995) (12) showed a mean national frequency of 27.2% of excessive urinary excretion of uric acid, however, when each Brazilian region was analyzed separately, large different were detected in its frequency, ranging from 6.3% in Belo Horizonte to 69% in Alagoas. Probably this could be due to different dietetic habits.
Primary hyperparathyroidism was diagnosed in 1.8 % of patients with calcium lithiasis. Type I or distal renal tubular necrosis with metabolic acidosis was diagnosed in only 1 patient (0.6%).
Recent randomized prospective studies, comparing patients who received specific dietetic orientations, according to the metabolic changes diagnosed and non-studied patients who followed general orientations showed that after 3 years the development of new stones was significantly lower in the group that had been given specific orientations, when compared with patients receiving general orientations, showing the importance of specific orientations derived from a metabolic diagnosis (10) .
